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(54) ARTIFICIAL BLOOD VESSEL AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide an artificial blood vessel capable of exhibiting high operability over a long period even with 
a small bore immobilizing elastin to the inside cavity surface of the artificial blood vessel in such a manner that 
the elastin suppresses the clotting activity of blood on the material surface and simultaneously suppresses the 
excess growth of cells and tissues so as to suppress the thickening of the internal membrane of an anastomosis 
part. 

CONSTITUTION: The water-soluble elastin is coacervated directly on the inside cavity surface of an artificial 
blood vessel base material consisting of a synthetic resin after gelation or collagen is applied thereon and is fixed 
by a cross-linking agent and thereafter this elastic is fixed by a cross-linking agent 
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1 

H9fftt*®ffiU 

mm 1 ] 6tfMUB$*KC LXft® L&AUMf 
*>JBfeKtt3 Kfc-t©±i::*S 

aim i/ t m& s nfc x y x ^ > m &*-t * c £ $ 1$ ® t 
ux^y-^fflaLT^^ns/c-x^x^x xtix 

7 X 5 1 > £ * 7" -» L < X y X 9 — fe? I Z «fc o T B M 
853 b T# S ft 5 *i§ttx 7 X ? >T& £ £ t <i 

M#9!3] zK&ttX^X^W&iSaW. 2Ml^- 

x#*Mfe£«T**;:£«H*i-r*. W*«i!2« 
©Alifti§. 

fc b < BtfafttXtf+S/fc^ttT** H £ £®S if 
5. »*fi 1 B«CDAUk*. 

MBetKlitttC U v > H Wkhfc#lR 0 SI/1 LT^Utt 

X£H&ffi&t Lfc t>©©V>t* ft^T&S d t 
1-5. »#JgliE«©AlJlii^. 

[»*«6] Aijhf?aras»jsr*£fljaMB*», # 

DIfU>T*Si:t*»ttt*. «#B5e*©A 

m$m7] £JdHlffifc:«fcoTft«b;fcAlJM?«8 
©rtBl::. *J§ttX7X?>£pH=4~7©lig5igi£ 

ttX7X?>©»g«§i££, 4"C^±3 5t*WCT3c 

«u Auii**»tfi*3Srisic*¥c«*a«»6. 3 

5t;W±7 CCKTICTO. 1-1 0 r pm©j£gT-A 
lJil^S»ffln«^il6UCl5I<E$-&Tl'gEffi±lCX7X5 : 

igSE£#tBU &lC*Stt&l8SlJ£pH=4~7©gffl 
®ffil;:*JLTi8Ka<0. 1~1 Owt SJICfc-SgiJ-ST-ig 
*Lfc*«»***l*iKlCAttT, *®teX7X?>© 

hBsaem^tt^paaiBjst&flaeeftv^awf i 



(2) #B8¥8-3 3 6 6 1 

2 

©ftB® lex 7 >1 ««HET * C t £ftf8 t t £ A 
lA*©MfctF8. 

[Sf*«8] £j^J!K«koTfc*0&A:rjlM?S8 
-£73 1 > ; bL<ttn5-y>&pH=3~8©gffi 
Ig&tcttLTiSSa* l ~ l o w t %ic^-5ai-&TinA!t 

^ttCgfCttCioT, AXiiLeSttQiKJtRlfcl/ 
< li^attAlJMf ic-fef:^ > t> K ttri 5 

-y>s^5-y-. si;:Aiiii i gg*j©f*gBB&±»;:fc-e 

lJfilfSM©rtElC, 7)cSttX7X5 1 >SpH=4~7 
©IM»*K»bT^#l~3 0wtXKfc4M£T 
iraA&*i8teX7X7 c >©igffii§&£, 4 < CfiU3 5'C 
**fcT&«U AIiiiea«Sfi^|6]iC*¥lC«^ 
3 5'Ctt±7 0 , CfilTt:TO. l~10rpm 

oa«TAuii»jwr©n«*rtiicHCSttT, we® 

U ftfi©8*£ttttiU &C*tttt£M*!|«pH=4 
~7©««i8«i;:*tl/t»g#o. i~iOwt«l;ft 

y X =5- >ffl 3 MB £3H§2 its C t tci o 

T. AXjbif©rtEffiliX7X?>^^#}^-r5^<!:$ 
»«tr*AlJliiffoKa*tt. 

«ICL¥SS60 fcb< tt^ 'J -famo fcTffttt L&fc 
©. ^J«»JIB*liltttClx-7>KWl'±lC**»)«Jib 

JO cnS^^tCSfitfCicT^tt^jStLfct)©. 

ffll>*CttW«tr*. »*«7X«8iBK©AlJil 
^©JSji^S. 

[w*a i o ] hxmvmtftmzismmt 

LT, ^'J^U^X #UXXx;k fcb<tt#'Jxh 

9 f2ic© Alito«©Sj§*ffi. 
[it*^l 1] 7K^ttX5X?>*. 9ft9-»r7»f 
40 fkF, i?7jUT t HX^-?, t>U<tt**tex#* 

Xtt 8 IBU© AlJil@©«^)*. 
[K*^12] *SftX^X9 1 >tbT. K^SJlEfc 
L<tth hS*©X5X5 1 >S^«Sei!!igL#^nSa 
-X7X5 1 >fcL<ttj3-X7X5 1 X X7X?>S7 

ttx 7 X 5 1 > > h L < fix 7 X *~ ttct o T 

t-r^. a*«7x(±8ie«©Aiih« : ©E3gm 
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(3) 

3 

[0 00 1] 

mzwtzwv&z. sic^u<(i. £#t&<g<D?m 
&mmo*L &*a s AiiMf ©mm \zmmz> z. t 
kjcot, juttosB&jtiftaaoftsr&WMu *p 

[0 0 0 2] 

[ft&©&ffi] -k£.m<?)ft±\z£5>mmi?iomQ io 

A-fcfftinT^*. C©<fc5&ttiR©*-elB4fcAllftl 

«&©8iil::teJ8T?£5. I*|g7~3 8mm©*PgA 
lit ttfEfCUffiftSnTHS. L*»L-&*«S. 
'fc£&©®#©^©&©attftfl)R©W&*JBrF©Kl6 
»M*>E#Iiffi©fS*»;:», »6igJrtI&ftliR-£*tfcfiE 
SMSIClS^-CfcD. ftg3~6mm©/hP&AX]fillr© 

^S/hPSAXJto < gtt*fc*BBS!3nTV^^©*^ttT 

[0 0 0 3] AXjMr&BS&tttt&lsT. fftifcirtdii 

•f*Cli:^**e.nS. /hPSAUMfTtt. ttCjb& 
HS*ftn*fc»«nfcttot^#*«Ifc©1*ttfc&* 

®<D&mm£&&&sbzzt\tmL^ m®mw. ni 

KKE I MEDICAL, 1992^ 2E10B 

[0 0 0 4] MAO. y^n>AlJfafttiia«jS^ffii 

K:tt®ffl-C£&K fibril length 3 0 ufiTF© 40 

ePTFE »7D» «AIlMftt«tlfcttttiJ*H: 

v><5. 

[0 0 0 5] Patent provided by Sughrue Mifffl, 
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ftBH¥8-3 3 6 6 1 

4 

[89ia<#ftLJ:5if3Slffi] *fg?U(i. ft*© AX 
Jftlf £ ©«k 5 fcfflS£ft#ft L-J: o ftZ> *>©T&£. 
t h»#i&^ttfe3§bfcX9X3 1 >ft±j£#<htSrt$» 
tt«**T**t. i:n«fc*iafcl/&kr-IMIIM*y? 
7 Hi. t&fttt*fc¥B^lCft*tt««<K«. HISIS 

n. £©nra»TBjM£j&£a<K*T?, cncffofcft 

nfc (fi«S«t1$<£,. AXl»8§, 2_0 (2) , 4 14-4 
19 (19 9 1)). ^ne©W5?ite*£Wai:L,T. 
X9X?>fcR©AXjta£i:LT©£4Sj¥W3g£ttl::» 

"C, AXJflff rtKHCS-fclWttKfcBgR-tSRHfc 
[0 0 0 6] 

Srt«lcLTf^8iL,fcAllfa , ffS«©rtK®tC. 

X 9 X ?■ > ft $tl SI I C <fc r> T fefl b T # & ft £ X ? X 5 1 

>St)L<l43 9-y>SftKtt, XC-t©±t**tt 
X 9 X > &3B«8JW»c«fc t> T9MS hTWfcis ttfcX 9 X 

?>Bs*rf*Axjtflft, *©«jfi*ftKwr*fe© 

[0 0 0 7] *»MTffflt>*AlJk«Strtt. Jbtt©tt 

<. *fcAE©*»fc*»»*.6ft4»»T**J:t38« 
*©*fltiL-Ttt. *U$l^>. #'JlXx 

;k # , j7 1 H97^Px?u>^f(o-&^i!i7jw* 

Alifil@S«©rtEffiK, -tf9?>, n9-yx X9 
X?>^ft5iaica5£-r*fc©t:tt, C3Effi©«ii«# 

m amft^Afcfe©. fct<tiiiiiAta*«*ofc 
«iji©t)©*t«p*Hri. ^©affitt, ci©«t5&fflji© 

mr\tVy?>> n9-y>. X9X^>^SW© 

7L j f>««mgicA0ii*^7>*-^i*^^n.5fe» 
[0008] Ax4i^s»ft^efiigftaitttic 

Ufct©^e.f^?.S-&. -?-©fiSieg«5~5 0wm©«5 
Ei:-ri)©*tS«lT$.S. SumOTTtt^OXIi^ 

1it%. WmKtmKfcQ-tUT* %ft\ZV7?>* 
3 7-y>, x9X?>^*tA0ii©-r. &®\z®iZT 

iMit6:tirct4H. «BHS5 0 ymSU-CfiilJt 
'K®^:^w&udfefe*j^^n9-y>, X9X?>^ 



(4) 

5 

k 

[0 0 0 9] *fgireffl^£ Cli: X?X 

X $5'MB»**I5X?>, "7->8it>E!j*X7X5 1 
x ^-X^ftSRiJfex^x^x thBtii&xyz? 
>. t hAMSfcx^x^fct'cDx^x^x x« 

>feb<ttj3-x5X5 1 x 7;p*ux^/-;uj!iaic 
ioT^igtticbfc/c-x^x^x ^y->>, x^x io 

* — t? fc f coSSjg-p^a b*nJig& IC b it X 7 X5 1 >W 

tint h^cijaifi*x7X5 i >^sst<. -easfi© 
**x9x? >o*rr*73 /nufi-?»tticiBMfto 

[0 0 10] St. *;,fctf3 

7-y>tLtii ®<®i\ii*<D®imm?zz>. x?x a? 

**T*AlJfc*^©rtaffl©a«*a«LT\ AI 
lilf rt&ffi©¥ratt&SSa&-5fc*T&S. -bf7?>l-?> 

-ticcfco. jt«o«Hfitt*ai«-r*iit!!(tiiriBfca 

[0 0 11] *^TAiii§roS«rtSic-tf7^>l 

an y-y>mmtz ph=3~8 ommmzmz® 

jfcttbfcn*t. *x>K/*iSfc:fHJ*Alg«ik * 

vmmm. im/iw*mj 3a?i/ 

**<M- MJ SA*S«, U>MHHMfc 'J >&x* 
h 'J >7A/*K{t;:J- h 'J £A«»fiSfc£a<#tf &n 

b<. r)5-y>lC^LT(ipH=3. 3©MH8iKA< 
#*LK -©S&tel^^Xipl^ttifiTSjeb 

[0 0 12] SfcHlSfciWT, tf^V&tfn?- 

y>©»*ttWH8«fc»u i~i owt xo!>«sh*w 

*3U fc««©ttifc&«±*U AlJfil 

7 9 3 7 -y >£&8S b T# 6 AUfng fiEE 
£ 5 £ D mz¥-m\Z? b ^fc»-C$>-5. 

[0 0 13] AllfaS(*a«^iaS8SjMSii|ttJ?Mi5fl. 



#W¥8-3 366 1 

3->m t> b < tt3 XS Si&ttfc AUMSrt 
E®±lC*SttX7X9 L >i£37-feJl'^-->3 > (S 

&) s**iafc*t»Tffl^*aw8*t). ph=4~ 

"bOtfttfltt?***. *TfcpH=5T3fcttft88rfgS 
Jt^^X^/zKK^HU^Aigffiffi. £X>K/* 
MJ gfSS/itSH-HJ^A*^ 

X 5 X?>£n 7-fe;P^-v a >3-&5 ODlCjg bTt^ 
5. cnte;K&ttx5x^>©3Ni£A<;:©ttifiKW 

[0 0 14] **ttX5*3 1 >*MW(*fc*W 
"f pH=4~7©ig®ffilcWbTl~3 Owt 

%(D®HTfflV^-5Ct^TS. iroafiliX^X^Xf 
lwtW OfiT^S t*^feX^X5 1 >^n 7 
-trJl^—>3>b$K. 3 0wt%J;0J8ffi^JI!-r^-5 
iAlJiL*©rtliBK»JfcattSX5X?>JB*»*$- 
CfcoTbS:5&T&S. fl*tt7 0'Ck»JS^ 
aSTliX^X^X^^tt^b-^f^b. 3 5"C*^ 
CD<S®Ttt7K^ttX7X5 1 >S37-t;l'^— >3 x*-e 
Z>ZLtifi1?Z1lWztb3 5~7 O*C0«H*W*bK 

[0 0 15] $e.(C. AlJMr©aBf©rtttH±lC*» 

xmfv?>Bt>b<tt35-y>s*s^&rtEffi± 
&*»ttx 5 x y > *S6* bjp^Tticid T««rr* 

ztboim-v n7-fe;i/^—>3>3-frfc^-cS? 

wr*H5«t, ^^nfcx^x^xsojiifiiMtttffi 
ttft«r»*t. x7X5 L >tt4^rt-p3 7t;^-h («n 

[0 0 16] *%WlC*5lt-5&IglC*V^T. -b'79 1 > 

@, a 7 -y>i, *sv^in7-tr;^— >3>^-&fc 
*^ttX7X?>»|g^£^^-a-Sit*©?i5fiiaiJi:b 

t«> *@tt©5(?fii^j-css^^-;P7;p7 ; t K-^ 
4-Tfc*i§ttx^*Hb-&feli. 7 

^n>^ , 7'f7>X^SCtAlT#, #lcjf*b^. 
[0 0 17] *®ttX7X?>^Allil i frtEffi 

ic^-icn7-fe;i'^->'3 >$-e-5fc»ic«. f^s-T'S 

AXil'grortglcfeJ;?.^ X7X?>*®«Sr36«ib 
PDaci^u|»AlSl^^BlJiifelSjtC 0 . 1 ~ 1 0 r p m©® 
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(5) 

7 

ICX7X7 % >*»37-fc;i''S-: ^3>LT37tM-h 

a-r t nmvm b&x ^ 7. ? ymumwt. nr 

— >a >&S«fcOAlJf[l«rtKffi©&f&8flWiI<&* 
[0 0 18] 

[*SSW WTIC *IKttK:J:?T*%9J©aft£n9J 
f*. 

£1 Oum0ltJft#fc#HJL. lSg4mm<J)XS$lm 

&, *NB«*S*X7X?> (X7X^> • 7W:7 h ^ 
ttW 6«»»fi«LT*SttKU 37tM-'/a 
>(::<koT)g«;*ttT*SfSL;fca-X7X?>4 0 0m 
g£. 2 0ml<BpH = 4. 0ft»/BM7-HJtfA« 

&. 

[0 0 19] &tC, ±ET#^n/tAXjfil i fS«^ 1 0 
cmrog^tC^BrU rtS4. 5mm<f» X 1 2 c m©# 

l/fc»*©*fc#AL«»Ufc. -*OH3jF3y^*»6 30 

^-S:*.? 5 r pmTl 2Pf|H]lHE;*-rcx 

7 X ? > $ AXifot*W© ftKlC 3 7±)^- is 3 > $ 
*£1t. =jSr3y**HHT*l*J©***ttT. 
ttv>T2 0mg©*&ttX#*>3Bffiai (x7-3-;PE 
X-6 14B. fii8g$SSfi) i£pH=7. 0©'J>KiH 
«®2 Om 1 lCJ6«l/&*««*AUlilffrtfc*«U. 

5 r pm©&ST0g£-r±&#<3 6 CCICT2 4^fK5K 
tiSfcfrK ftEElCiftl 0 0/imOIWl77?>l 

[0 0 2 0] © SitiSIK 
#gl lkg©k-i^M^ lgi£7r-nt:> 
fcTflM&aU $Afl*#£7JUxh5-tf/1A0. lmg 
/kg. ^5 >3mg/k g©»ttfc«fc:aT£«l, 
fc. ****^KH*a. ^U> (lOOU/kg) 
*a8U 7Q- fe>fc:±*J|*»Sli8bfca»&. MSB 
*«DBl/Tffft«TB«*»«*5cm«»U ^CK 

6 - 0 # 'J 7"n e u >&£ffl HSg* fcSKJ: o Tftg 4 
mm* xg£ 5 c m©*^W©X7X?>/a$Wf •SA 

Patent provided by Sughrue Mion, 
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iJfrSSffiA&Afc*. tWW!iLTI*i«4inm* 
xg£ 5 c mWiOl^-^^xt Hffl8t h&ffiUMR 
XXsk'S (Dardik Biograft)£, #fi 1 1 kgrojgg 
J&A (Ktt) ©*^TK«*»iH=IIA&A,«. 
[0 0 2 1] tt*H»tt-«ttffl*r6irfl|Bl'f 

U «Afl*»*7^xh 7 -tf/^A0. lmg/kg, dr 
^5>3mg/kg©#ttfci-3TSafiU ^fc^Hfffc 
KH£&. ^»J> (lOOIU/kg) £#&U 7 

*fc*mb&. BfcK. a»t?g£Jrjv>T2 5 0 0 I U/ 
5 0 0ml ©'VtU >*^»L&*a^*JCTAXjfli 
*©rtftH*»a»lcft#U JiiiBt£8fcv>SgL. Alttag 
SIKfclBDNenHttltfURU *58W©X7^9 t >JB 
£#T*AlAfcfcJt«fl©Dardik Biograft £©Jt 

[0 0 2 2] *tc. AlJMf&*Efc2:3tlOK:U 
£4 X*;UV 'J >ffl«t>tt«W8*fc«»LTHftUfc 

a. **««»Btt«tufc. ao©K^i. ix if a 

*xfcF©+«HMi»*fc«LTBi£U 

». *«fll«^»©3^K«J(!fL. *;PV>J>£ffifrb 
&«. /*77-f>fiSU fc«flaJ>SfflK-S«0Hib7* 

*8fc&. 156I*y>ai:gU Btt*. £fALT 

SfeftSfrofc. ##K»&iCj;S81&«4 0<&£ 1 0 0 
ffirCT**U 4>*fl«6S. **MI*fc«T? 

*n*tt«£u&ftK©j***tMiu *»?gcDX7x 

?>®*WrsAXJil , ga:JtUpi]©Dardik Biograft 

i©rt^EJi©essjtSbfc. 

[0 0 2 3] «7B«|kffltWtt^^-A'7^ 
rtHSm 0. lM*3 5?;Ht^-hiJ^A««»K 

l»-&©3^K^t. lX^-XS^A. 1%^>X>KT 

B«««Sttt*«W©X7^?>HS*rr*AUIiflFt 
Jt^J© Dardik Biograft ©rtKffl©«ffiS 2 0 Ofg 
1 1 0 0 Of&KTS&LIWHLfc. 
[0 0 2 4] ^. **««Htt-3>ttHDIAPHO 

2 4 ooas«flib&. 

^iSPJ&^lttliieiJWSAXifii^roSffiigStt, s l ICS 

[0 0 2 5] 
[551] 

•LLC - http://www.sughrue.com 
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(6) 



AlifOSflfeS 



8-33661 



10 



ggg§ 



■SNA 



T«aaiic-JB©«IBJB*» 
X ifc * i © & £ a f i ¥ » T « 



A< 1 5 0 0m^&GDft&©I£ 
J«<S»£*lfc. +*Ttt* 



AXjfii^tt 5mm £ T* 
R * 7 -f 7 'J >©#j£j&<SS& 



[0 0 2 6] GKNM2, RtfJfctW!2) 

2%-fef7^>OU>SI«»i§fS (pH=7) *, 3 5m 
m^BB***)^*-!/ (&£^-*7< h (He) 8 

MS- 1 0 3 5) 
4 < C{CT2P$ra^SL> tf^^SWWtStffc. *<D 
2%if)Vfr-)V7)V : r\i H©'J>Kfi«» (pH = 
7) 3ml£»taU 4TCT2 4l»WHHiU &Jg£fT 

[0 0 2 7] *K, ^SIM&afcX^X^ (X^X? 
Xf>4 0mg^, 2ml<DpH=4. OftK/SK^ 

1 2 WMU x^X5 1 >&if7?>@(7)±lczi7ir 

2 0mg©*»ttx#*->««a 

21, fiMKIIS) £pH=7. 0<D»J>ttjR««2 0 
m 1 lC$#Ufc#i§i£3mI SS^-UftlCgsiDU A 
££LT, 6 0UCT2 4B#[«^^S^d^fl66rt®M«a, 



fWLfc. 

[0 0 2 8] © fflB8£ 
*f7?>l±ICX^X?>Jf£#-r£rt&3. 5mmd» 
©vt-k &^J±KK^<hUT*^a^^g3. 5m 
m*©JffilB«*ffl>'^-l/tC*n«eni X 1 0<fl/m 

U 3*->jMI1 0% (*H*©gK) £^ifg#igife 
MEM (*B#Kg§J) T4BIB3 7 , CtT»«Lfc. 
»«ft2B*fc*fb^*>©fciJKlU »*4HBfc-b;P 

x*uwx-T«B*±Tiia*u m&<DtmmitL 

[0029] &\z, cvmmftmm&i o o u mco. 
3 x mj a< > 7;i/-<& u >B£|g»igj£ i o o n l *in * 

lOfefcTW&U jffl^f?iS^lml^rcO(Djffl«ag:& 
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